ABSTRACT OBJECTIVES: To describe the clinical and immunologic characteristics of human immunodeficiency virus type-1 (HIV-1)-infected children surviving to more than eight-years of age (long-survivors) 
INTRODUCTION
Survival pattern among children infected with the human immunodeficiency virus (HIV) follows a bimodal distribution. Some children survive beyond eight-years of age and are known as long-term survivors (LTS) while others had a more rapid course to death during the first few years of life (1, 2) . In the LTS group of children, two populations have emerged: the long-term non-progressors (LTNP) who have remained asymptomatic or only mildly symptomatic over a period of years, and those who have survived despite clinical and laboratory evidence of disease progression, long-term progressors (LTP). Long-term survivors provide a unique opportunity to investigate the immunologic, virological and genetic characteristics of HIV-infected children to determine what factors may slow progression to disease and death.
Data on the long-term survivors among children infected with HIV type-1 (HIV-1) by perinatal exposure and followed prospectively is scarce. Available reports show a high variability in mortality and morbidity indicators according to the study settings and a probable bimodal evolution of paediatric HIV disease (3) (4) (5) . The authors studied a cohort of HIV-infected children born between 1986 and 1995 and who were followed-up for eight or more years, to identify the long-term survivors and to elucidate the pattern of disease progression in these children, in the absence of any antiretroviral exposure. This study describes the clinical, immunologic and virologic characteristics of vertically HIV-1-infected children (vertical transmission) older than eight-years of age before the introduction of antiretroviral therapy.
METHODS
This is a descriptive study based on the data collected from a cohort of children infected with HIV from perinatal transmission and being followed-up prospectively from birth or the time of diagnosis. This cohort includes all the children infected with HIV from perinatal transmission in Barbados and who were born between 1986 and 1995. Detection of HIV infection in pregnant women was achieved by way of voluntary counselling and testing during pregnancy. Infants known to be exposed to HIV in the perinatal period were followed-up from birth and enrolled in the cohort when they were diagnosed to be infected. Infants were also enrolled when they were detected to have been exposed to HIV in the postnatal period when either or both parents were found to be HIV-infected.
Diagnosis of HIV was established by a positive HIV serology at 18 months of age or by two positive RNA PCR tests between four and six months of age. Children diagnosed to be infected with HIV are followed-up every six months, or more frequently, if necessary. All follow-up is done at the Queen Elizabeth Hospital. At each follow-up visit, systematic enquiries and detailed examination were conducted to ascertain the disease progression. Blood samples were drawn for CD4 cell count. Clinical and immunological classification were based on the CDC's 1994 revised classification system for HIV infection in children less than 13 years of age (6) . The HIV infected children surviving beyond eight-years of age were categorized as the long-term survivors (LTS).
Proportion and 95% confidence interval (CI) were calculated using binomial distribution and results were corrected for continuity. Epi Info 6 software (Websitehttp://www.cdc.gov/epiinfo/about.htm) was used for the statistical analysis including chi-square test. The chi-square test was used to compare the distribution of HIV-infected children who survived longer than eight-years, and were born during 1986 to 1990, with those who were born during 1991 to 1995. Statistical significance was evaluated at a p < 0.05 level.
RESULTS
During 1986 to 1995, 44 HIV-infected children comprising 25 (58.6%) males and 19 (43.2%) females were enrolled in the Barbados cohort of perinatally HIV-infected children (Table 1) . Twenty-nine (65.9%) children were born to women known to be HIV-infected at the time of delivery and were diagnosed to be HIV-infected during their routine postnatal follow-up. Fifteen (44.1%) children were born to women who were not known to be HIV-infected at the time of delivery but were diagnosed to be HIV-infected during the postpartum period when either one of their parents or siblings became known to be HIV-infected. None of the HIV-exposed infants born to women known to be HIV-infected in pregnancy had had any perinatal antiretroviral prophylaxis. None of the infected children received any antiretroviral therapy before 2002. Co-trimoxazole prophylaxis for Pneumocystis jirovecii pneumonia was prescribed for all HIV infected children under one year of age and to all others as needed based on their CD4 cell count.
From a cohort of 44 HIV-infected children, 17 (38.6%, 95% Confidence Interval [CI]: 24.7%, 54.5%) survived to the age of eight years and beyond and were classified as longterm survivors (LTS). Sixteen children were alive at the time of this report (June 2003). Median age of the long-term surviving children alive at the time of this report was 12 years (age range 8 -16.7 years). Of the HIV-infected children born during 1986 to 1990, 42% (95% CI: 21.1%, 66.0%) survived to the age of eight years or more and were LTS while children born during the 1991 to 1995, 36% (95% CI: 18.7%, 57.4%) were LTS and all were alive at the time of this report. There was no significant difference in the proportion of children born during 1986 to 1990 who survived to the age of eight years or more as compared with those born between 1991 to 1995 (p = 0.9).
The pattern of disease status of the long-term surviving HIV-infected children is shown in Table 2 . At the age of eight-years, 17.6% (95% CI: 4.7%, 44.2%) presented no HIV-1-associated signs (CDC class N) and 17.6% (95% CI: 4.7%, 44.2%) had severe clinical manifestations (CDC class C symptomatic conditions). Nine (52.9%, 95% CI: 28.5%, 76.1%) children had no immunodeficiency (CD4 counts >500 cells x 10 6 /L) whereas three (17.6%, 95% CI: 4.7%, 44.2%) had severe immunodeficiency (CD4 cell counts < 200 cells x 10 6 /L).
The follow-up of the 17 children from eight years of age (median follow-up period 4.1 years, range 0.1 year to 8.5 years) showed that one (5.9%, 95% CI: 0.3%, 30.8%) child died at the age of nine years and 16 (94.1%, 95% CI: 69.2%, 99.7%) were alive at the time of this report. Clinical and immunological characteristics of the 16 LTS children at their last follow-up are shown in Table 3 . Of the 16 LTS children alive at the time of this report, 6 (37.5%, 95% CI: 16.3%, 64.1%) had a CD4 cell count greater than 500 cells x 10 6 /L and had either no symptoms (CDC Class N) or only mild symptoms (CDC Class A) of HIV infection and were therefore categorized as the long-term non-progressors (LTNP). Whereas 62.6% (95% CI: 35.9%, 83.7%) were categorized as the long-term progressors (LTP) and had CD4 cell counts less than 500 cells x 10 6 /L and/or were symptomatic with CDC class B or C sign and symptoms (Fig. 1) .
DISCUSSION
This is the first report describing the clinical and immunologic characteristics of long-term surviving HIV-infected children of Afro-Caribbean descent from a prospective cohort infected perinatally. From a cohort of 44 children with HIV infection acquired from perinatal transmission and followedup from birth or early infancy, 45.5% survived to the age of five years or more and 38% survived to the age of eight years or older and qualified for the category of long-term survivors.
In the absence of any antiretroviral treatment, a smaller proportion of the HIV-infected children in Barbados survived to the age of eight years or more compared to those from developed countries in Europe and the Americas with reported survival of 68% to 75% at five years of age (2, (7) (8) (9) (10) (11) . However, many of the children reported in the studies from the developed countries had some antiretroviral therapy with or without protease inhibitors. Studies from the developing countries in Africa have reported a similar pattern with survival at five years of age in the range of 38% to 49% (11-13). We did not find any long-term prospective cohort studies which followed-up HIV-infected children without any antiretroviral medication exposure for eight or more years so as to make suitable comparison. This study adds to our knowledge of the natural course of the HIV infection among children of African descent. At eight years of age, just under two-thirds of the LTS children were either asymptomatic (CDC Class N) or had only mild (CDC Class A) symptoms. These findings are similar to those reported by Salvini et al from Italy (14) . They observed that at the age of eight years, only 16.6% had severe clinical manifestations (AIDS) and 23.3% of children presented no HIV-1-associated signs or only mild ones. The disease progression after the age of eight years among these 17 LTS children was also similar to those reported by Salvini et al (14) . It is of note that children described by Salvini et al received some antiretroviral therapy, although protease inhibitors were not used. Over a third of LTS children alive at the time of this report remained asymptomatic or had only mild non-specific symptoms with no immunodeficiency and was therefore defined as long-survivors non-progressors (LSNP). Only four (25%) children had AIDS defining features. Less than one-third of the LTS children had a CD4 cell count less than 200/cubic mm. In a report from the Italian Register, 41% of HIV-infected children eight years or older who were infected perinatally had a CD4 cell count less than 200/mm (9) . In another study from the USA, Nielsen et al found that 50% of vertically infected children had an AIDSdefining condition by eight years or older at their last contact date (15) . We conclude that the overall disease progression in LTS HIV-infected children in the present study in the absence of any antiretroviral therapy was at a slower pace when compared with some other reports (9, 15) . HIV-infected Long-term Surviving Children -
